Transcriptome dynamics of alternative splicing events revealed early phase of apoptosis induced by methylparaben in H1299 human lung carcinoma cells.
Methylparaben is most frequently used as an antimicrobial preservative in pharmaceuticals and foods. Methylparaben has been subjected to toxicological studies owing to the increasing concern regarding its possible impact on the environment and human health. However, the cytotoxicity and underlying mechanisms of methylparaben exposure in human lung cells have not been explored. Here, we investigated the effect of methylparaben on cell cycle, apoptotic pathways, and changes in the transcriptome profiles in human lung cells. Our results demonstrate that treatment with methylparaben causes inhibition of cell growth. In addition, methylparaben induced S- and G2/M-phase arrest as a result of enhanced apoptosis. Transcriptome analysis using RNA-seq revealed that mRNA expression of ER stress- and protein misfolding-related gene sets was upregulated in methylparaben-treated group. RNA splicing- and maturation-related gene sets were significantly down-regulated by methylparaben treatment. Interestingly, RNA-seq analysis at the transcript level revealed that alternative splicing events, especially retained intron, were markedly changed by a low dose of methylparaben treatment. Altogether, these data show that methylparaben induces an early phase of apoptosis through cell cycle arrest and downregulation of mRNA maturation.